and by the Astronomical Netherlands
Satellite (Van Duinen 1974) . The expected emission spectrum in the ultraviolet was discussed by Osterbrock (1963); and Flower (1968) constructed detailed models of high excitation nebulae which give quantitative estimates for the intensities of the strongest ultraviolet lines. Other models capable of predicting ultraviolet line spectra include those of Harrington (1968) , Kirkpatrick (1970) , and Sage (1974) . The fundamental physical processes governing the ionization and thermal structure in nebulae seem, to be well understood (Osterbrock, 1974) . uncertainty However, some"in the interpretation of observations stems from the limited range of ionic species represented in the visible region of the spectrum. Therefore, observations of a planetary nebula in the ultraviolet would be valuable. The continuum flux could also be measured to see that all of the physical processes that lead to continuous emission have been included. In addition, many of the ultraviolet emission lines are more sensitive to the physical conditions present in ttYe .: , ebula than are the visual lines.
The continual imrro?scao=c in rocket pointing controls coupled with the development of sensitive ultraviolet image tubes make feasible the observation of the ultraviolet spectrum of a planetary nebula. The choice of the planetary nebula to be observed is still -2-i limited Ay a number of constraints The absolute pointing is not accurate enough to image a planetary nebula on a slit, so a slitless spectrograph must be used. To get the entire spectrum on a 40 mm image tube, rather low dispersion is necessary in the spectrograph. The angular size of the planetary nebula must be small to prevent overlapping images due to the low dispersion and drift in the pointing system.
The central star must be faint so that the stellar spectrum does not obscure the nebular spectrum. A high surface brightness for the planetary nebula is essential in order to observe it in the short period of time that the rocket is above the atmosphere. A planetary nebula with a high excitation spectrum should have the most strong ultraviolet lines. Furthermore, the planetary nebula must be within a few degrees of a first or second magnitude star in order to update the gyroscopes of the control system. NGC 7027 is the best observed of all planetary nebula and fits all the special requirements for rocket observations. The one serious problem with the choice of NGC 7027 is that, with a color excess E(B-V) ti 1, a severe attenuation of the ultraviolet lines will occur due to interstellar extinction.
In 5II the observational equipment and procedures are described, in § III we present our results, and in 5 IV the results compared with theoretical models for a high excitation nebula.
II. OBSERVATIONS
The 33 cm telescope with spectrograph described by Stecher 
III. RESULTS
An absolute calibration of the complete pa y load was done before launch. The basic absolute reference is a photodiode certified by NBS. The instrumental response is measured in terms of film density. The calibration was accomplished on the facilities described by Stecher (1970) using the same basic vacuum techniques and Lillie detailed by Bohlin,rrimount,"(1974) Because of the noise, only the four emission lines in figure 1 at the shorter wavelengths have a high probability of being real. Table 1 by Buerger (1973) , with the exception that the non-hydrogenic radiative recombination rates of Tarter (1971 Tarter ( , 1972 Tarter ( , and 1973 were employed in the prtesent models, Since dielectronic recombination may be significant at gas temperatures of ti 15,000 (Flower 1969; Asselbergh and van Rensbergen 1969) , the final calculations were repeated with the inclusion of the rates given by Aldrovandi and P6quignot (1973) . These results will be discussed later in this paper. The analyo is of the He II X1640 1 C III] X1909 and C IV X1549 transitions required some additional or updated atomic parameters. The effective recombination coefficient `3-^2 for He II was taken from Brocklehurst (1971) . The radiative transition . for probabilities " C III] X1909 are from Loulergue and Nussbaumer (1974) for the intercombination and magnetic, qua;3rupole transitions and Weise et al. (1966) for the fine structure transtitions among the 3P0 levels. Collision strengths for the X1909 lines are those of Flower and Launay (1973) for excitation from the ground -10-i , state to the 2p 3p0 levels and Blaha (1968) for transitions between the fine structure levels. the relevant data for C IV was taken from Leibowitz (1972) and Bely (1966) for radiative and collisional processes, respectively.
We have combined the observational results of Miller and Mathews (1972) of Hummer and Mihalas (1970) . In Table I t intensity is consistent with our failure to observe it, the X1909 C 71111 line intensity is brighter than the models.
These two lines, X1909 and X1488 are excites mainly by electron collisions with recombination contributing only two percent of the intensities of the C III line. In the solar chromosphere the X1909 line is known to be a factor of three too bright in comparison to models for the sun (Grabriel and Jordan 1972) . This prompted a theoretical effort to verify the electron collision cross section (Flower and Launay 1973, Hershkowitz and Seaton 1973) . Loulergue and Nussbaumer. (1974) have indicated that the problem lies somewhere other than in the electron collision cross section. The model was changed to include dielectronic recombination using the coefficients given by Aldrovandi and Pequignot (1973) The choice of the carbon abundance is in agreement with Sage but solar value is a factor of three less than the"(Withbroe 1971). There are several physical processes that could reduce the observed intensity of the C IV doublet without changing the C III] line. The C IV lines could be absorbed in the interstellar gas if any appreciable portion of the carbon is in the form of C IV. However, the radial velocity of the gas probably is sufficiently different from the planetary to minimize the effect. Another posssible absorber is dust in the nebula itself. Krishna Swamy and O'Dell (1968) showed that the large infrared excess found in NGC 7027 by Gillett et al. (1967) could be explained in terms of thermal radiation from dust grains imbedded in the nebula. The 11909 line is an intercombination line, which is optically thin. The optical depth in the center of the line for the C IV doublet is greated than 10 3 so -13-that each photon is scattered many times before leaving the nebula. In fact, the C IV resonance lines in this nebula have an intensity and optical depth in the line center comparable to La.
Theoretical studies of the La transfer problem in the nebula can be applied equally well to C IV. Panagia and Ranieri (1973) have done a Monte Carlo study of La transfer in a dust filled nebula. Their case (b) shows that for C IV to be attenuated by a factor of three the optical depth due to grains needs to be only 0.2. Thus, if the models were to be changed to bring up the intensity of the X1909 C III] line to meet the observations, then the X1549 C IV line could be explained with only 0.2 mag of dust extinction in the C IV producing region. on the other color-excess hand, the gas to ratio of 5.4 x 10 21 atoms cm mag found found by Bohlin (1975) and the total column density of hydrogen in the model of N,I = 1.9 x 10 21 atoms cm-2 would give 2.9 mag of extinction assuming that the planetary has a gas to dust ratio the same as the interstellar medium. This would give an optical depth in the dust thirteen times greater, which would greatly reduce the amount of C IV emission coming from the nebula. We therefore, conclude that the number of absorbing grains in the C IV producing region must be very much smaller than the number given by the interstellar gas to dust ratio.
If our model has the correct carbon abundance, then no grains are likely in the C IV producing region. grains exist in the nebula then they must be in the outer part where their effect on the C IV doublet is indistinguishable from the grains in the interstellar medium. It might also be noted that any other -14-absorbing mechanism such as photoionization from the 2 3 S metastable level in helium would also reduce the intensity of the C IV line. For these reasons a higher carbon abundance is probably indicated. A factor of three more carbon was placed in the model and the predicted C III and C IV lines were increased by a factor of 1.75, but the model then failed to give the proper intensities for the 0 III lines. The reason for this is that the strong cooling effect produced by the C IV lines (Flower 1969 AlISN30 3IHdVa9010Hd
